PoxaeHue m-mMe30HOB
B Np B3aUMOLENCTBUAX NPUN MPOMEXYTOYHbIX SHEPruax

A.ll. Uepycanumos, C.I. ApakensiH, A.B.bensies, B.l1.JlaObi2uH, KO.A. TposiH

OUSIU NI®B3, Oy6Ha

CopepxxaHue

BBegeHue

AKCNEepPUMEHT

PoxpeHue 21T B np B3auMoaeucTBUAX
PoxpeHue 31T 1 41T B np B3aMMO4enCTBUSAX
PoxpeHue 51T n 611 B np B3aMMogencTBusixX
Peakumsi np—A" A"

AK30TUYECKME COCTOSIHUSA

3aknroyeHue

IlutepaTtypa

NMpunoxeHus

WoNaRODN =

MDPBI lMpoTtBuHO WUIOHL 2-5, 2026



1. BBepeHue

Ocobbin nHTepec B NN B3anmogenctemax npu intermediate aHeprnax Bbi3biBaeT
n3yyeHne BO30YXOEHHbLIX COCOAHNIN BAPMOHOB C MX NOCNeayrL MM pacnagoMm :
D123 =N, N 4440— AT, N 1490 = NO, N 4440 — Np,

AA-production.

NccnepnoBaHusa poxaeHua mm-me3oHoB B NN B3anmoaencTeuax
SBNSeTCA OAHMM M3 CNoCcoBoB NONy4YeHUs HdopMaumm
oTHocuTenbHO NN, TN , m m N n 1mIr cocTosaAHUN, BKNtoYas:
AnGapuoHsbI (Bkntovas 1=2 B pptr’),

AVUMUOHDbI (Y3KNN O-MEe30H, COCTOsSIHME C 1=2),

neHTakBapkum (I=5/2, S=+1).

‘nponyweHHble” pe3oHaHChI etc.

BaxkHon 3agaven siBnseTcs npoBepka moaenen poxaeHunst production
TT-me30HoB B NN-B3anmMogencTBusix:

¢ Valencia mogens!1?
¢ XuCao mogenbi'

¢ (OPER+OBE) moaenst%7l npeanoxennas 8 UT3® un passutas B ONAN
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2. AKCNepUMEHT: M3y4YeHue Heynpyrmx Np B3aMMoOeCTBUIA
Ha cuHxpodasoTpoHe JIBO OUNAN
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I'Ionyqubl YHUKal1bHbI€ MO NOJIHOTE N TOYHOCTU AdHHbIe.
OTO NO3BONSIET AeTanbHO UccnegoBaTb Heynpyrme np B3aMMOAENCTBUSA

B LULMPOKOM Anana3oHe dHeprum
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° KBasMmMoHOXpoMaTU4YeCKUMN HEUTPOHHbLIU KaHan: 6P=2.5% ,

P,=1.73, 2.23, 3.83, 4.42 and 5.20 3B/c,
41T reomeTpuUA.

P,=1.73 GeVic P,=2.23 GeVic P,=3.83 GeVic P,=5.20 GeVic
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Peakuun ¢ poxaeHnem ot 2 A0 6 1T-Me30HOB B KOHEYHOM COCTOSIHUMN
nccnenoBanucb Npu ykasaHHbIX Bbille UMMynbcax.
PasgeneHue kaHanoB peakuuin NpoBoAnIOCh

no cTaHZapTHoily x2-npoleaype
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ucnonb3oBanacb H? MULLIEHb M YNCTbI HEMTPOHHbIN MYYOK (6P,=2.5%).

UccnepoBaHune poXxaeHUs m-Me30HOB B Np-B3aMMO4eUCTBUAX
nposoaunockb B JI®PBI3 OUAN.

U3yuyanucb cneayrowme peakumm:
np — np (pn)
np — ppm
np — ppm m
np — np rr m
np—-dm rr (Habnropanucb ABC n DEF aHomanum)
np — pp rr m T
np — pp rr rr m (Habnoganucb N% n w’me30HbI)
np — np rr rr m T
npoppmrm T T
npoppm M mw w wm (cratuctuka mana)
np—onpmm T m m (cratucTuka mana)

HeTanbHble uccrnenoBaHus NPoBOAUNUCH
npu P,=1.25, 1.43, 1.73, 2.23, 3.83 ,4.42 n 5.20 '3B/c.
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3. PoxpneHue 2m-me3oHo8 B NN B3anumoaencTeBusix
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c)
[TonepeyHble ceyeHuns
n BKNnagpl gnarpammm (B %)
Po(GeV/c) 1.73 2.23 383 5.20
o(mb) 0.50 +0.04 [ 3.30 £0.18 | 6.46 £0.32 | 6.22£0.28
OPER22 14.2 55.5 67.6 65.4
OPERI3 153 27.6 30.2 324
OPERD 19 1.3 0.9 1.4
OBE22 233 8.0 0.6 0.4
OBE13 142 79 0.7 05
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do/dM [1b/0.01 GeVi/c?

do/dM [1b/0.01 GeVicY)

do/cos® [ub/0.1]

do/dcos@ [ub/0.1]
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Pacnpenenenus n3 peakumm np — npmr*m 2

npun P,=2.23 I'3B/c (nesas naHenb) u npu P,=1.73 ['eB/c (npaBasa naHenb
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do/dM [ub/0.010 GeV/c?]
S
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Pacnpepenenusino M 113 peakumi np — nprrr [12]
npun P,=2.23 3B/c (nesas naHenb) un npu P,=1.73 ['3B/c (npaBasa naHenb)

_______ Total (OPER + OBE)
————— OPER

........... OBE
Valencia mogenb (Hopmanusauus Ha dpaktop 2.5 ana T,,.=1.0 3B
n1.9ana Twn=1.5T3B)
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Pacnpenenenus U3 peakunmm np — nprmm
npu P,=5.20 N3B/c (neBas naHenb) n P,=3.83 'aB/c (npaBas naHenb)

MDPB3I lMportBuHO WUIOHL 2-5, 2026



MaccoBble 1 yrioBble CNEKTPbI U3 peakumm P;=5.20 GeVic
np — ppm _m’ npu P,=5.20 M3B/c
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Events/(0.01 GeV/c?)

Events/(0.01 GeV/c?)
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Peakuusa np — dm” m

JKcnepumMmeHTanbHble pe3ynbTaTthbl npu P,=1.73 n 2.23 MNB/c
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PacnpeneneHus ns peakuwn np — d " m npu P,=1.73 N'aBl/c.
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PacnpeneneHus ns peakuuwn np — d " m npu P,=2.23 NaBlc.
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4. PoxpeHue 31T- n 41m-Mme30HOB B np B3aMOAEeUCTBUAX
e Peakuusi np — pprm m mw

n > . > p n > > p n+\
| \ p
| ot
Y
| T
p+< p+\ p > ;\>\p
a) p b) P c) o
np—ppr T
08 P—ppn
06|
Fgg(S.t Sprms Spr ) ) -
May = -HPT. ] 1 Uy UPTTy Py - do;wn i £ 04l OPER
32 'iTJhl' ﬁ'ﬂTiTJr\' (t . T?li_) iTJr\' _I'TTJF\' H ‘6‘ :
0.2}
P, [GeV/c]

MonepeyHble ceYeHUst peakuMm nNp — PPIT T T VS WMMMYNbca HaneTaloLero HeMTPOoHa.
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e Peakuusi np — ppm'm m m’°
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KpacHaa nuHusa — pac4yétbl no OPER-mopenu.
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Events/[0.02 GeV/c?]
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5. PoxxgeHue 517- n 61m-mMme30HO0B B np B3aMMOAEeUCTBUAX

e Peakums np - ppmmmmm

P

avarpamMmbl 4ns peaku pp — pp T m m mw 1w

NonepeyHble ceyeHusn ana peakuun us P,=5.20 N'3B/c :
pp— PP MMM m O =(18.7 +4.1) Mkb6
ppopprmrrma® o= (3.6%1.0)vk6

pponpm omanm o O= (3.7+1.0)Mkb
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T

-+

mmimT

PacnpepeneHuna ns peakuumm np — pp

npu P,=5.20 MNa3B/c.

KpacHaa nuHusa — pac4yétbl no OPER-mopenu.
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6. Peakumsa np—A" A"

MeToa BblaeneHns cobbITMin peakuum
++ p -

np—A""A npennoxeH B 141: n

oTbupanucb cobbITmA C

cos®? . < 0 B BepxHen —

N HWXKHEN BepLunHax p
avarpammsil.

Bknag dpoHa < 5%.

[na ganbHenWwunx nccrnegoBaHnm
Obin cdopmmpoBaH
BcnomMoraTenbHbIn HAbOP AAaHHbIX: 6000

Nout — _Nout

4000 [

Mo = Ty
YyTOObl 3aMEHUTb OCTalbHbIE
3 KBagpaHTa.

2000

dN/dcos® [Events/0.1]

@ cut ( symmetrized)

-0.5 CiA 0.5 1
COSOy \
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4000

dN/dM [Events/0.04 GeV/c?]

2000 |-

%]

4000

Events/0.04 GeV/c

2000

dN/dM [

HabntogaeTtcsa xopoluee corfiacue mexay skcrnepumMeHTasnibHbIMU
AaHHbIMK 1 Teopunen (OPER-mogens).

MonepeyHoe ceveHne peakumn np — np A~ A~
O = (2.50 £ 0.13) M6 npm P¢=5.20 MB/c
O = (2.64 £ 0.19) M6 npm Py=3.83 MB/c
O =(1.29 £ 0.10) M6 npwu Py=2.23 NB/c (onpeaeneHo paHeel!?))
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[ns naydyeHmna A-pacnaga \
Y /
ncnonb3oBanach creaytoLlas

cucTema KOOpamMHaT:

Cuctema yrnos Agepal’>]
(cnupanbHasa cuctema )

16]

YrroBoe pacnpefeneHne BTOpUYHbIX Yactuy N v 11 oT pacnaga Al

3 1 2 2
WalB w)l=— in® 8 - *B)— —=Repy_; 5in” O cos do— — Repyy 5in 20 cos i
AN ;H:{Iﬂmﬂll‘l +p11{3+|:|:|3 ) 7 epa—1 3ln° & cos 2, 7 €f31 Sin .:.:.3?,}

oz + p1 = 0.4
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dN/dcos® [events/0.1]

dh/dcos®[Events/0.1]

Wi(e) 3{{1 2 4 5 S
V(@) = H{(3+ 3om) + (§ - 2m) ot )
2 5 3°° 2 .
800
2000
[ S 600
1500 i :
- c
i 2ot
: = 400
1000 0 i
- Q
| 4] |
- : : : P_ : : :
500 g 207 |
[ ~ 141.25c0s"0 ~ 141.80cos’® |
0 05 0, 0.5 1 0 05 0, 05
CUS@’N,N' CUSBN,N'
%00 = g 020< <040
<) 3
2
£ i : :
200 ¢ 200 d N
i} : : .
5 -
2 [ pa il
U B N N
100 T 00 ; : :
o ~ 1+41.10cos®
0] 05 0, 05 1 0 0.5 0, 05
COS@N,N' cus@N‘N.

dN/dcos®[Events/0.1]

dh/dcos®[Events/0.1]

300

100
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200

~ 140.50c0s%0

-0.5 0 0.5

A
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P,=3.83 GeV/c? P,=5.20 GeV/c?

0.25 - 0.25

0z F

10° X

0.15

0.1 : o

0.05
102

——

P
L o
=

—

Events/0.02 GeV?/c?
&
7

o NN

)

0 05 3 5 2
t(0-A) [GeV?/c?

-0.05 :_ ........................ ....................... ...... -0.05 :

- ; ; | : i . i
-0. -0.15
0 151] 0.5 1 15 0 0.5 1 15

: ; : - : : : Total
0.1 —J:JFJ ........ ............. p31 ........................ ..... 0 _FL .......... p31 ........ { ........................ ...... OPER
of* l_' .................... 1 ........................ ..... ﬂ?_-._[ ........................ ........................ ...... p'O6MeH
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1 0.5 0 0.5 1 1 0.5 0 0.5 1
cos@ cos®
p33 = 0 p33 = 0 25
FEE
Faor My, ~ Ty rn E T NarN
-'HEZ*.'E o~ Tﬁ?ﬁl'—-ﬁ?lﬂ'—zTﬁf'v—-ﬁN ’ S 1t — m%) e
(t —m2)
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7. JK30TUYECKMe COCTOSAHUSA
. Cob6biTnAa U3 peakuum np > A A
e Peakuma np — npmm UCKNIOYEHbI U3 Habopa AaHHbIX,

WUcnonbsosaHa obpeska |[X* " | < 0,5

P, =3,83 MNBlc P,=4,423B/c P, =5,20 N'sB/c

150 |

300 - 1
] 800 -

100 -

200 -
400

100 50

Co6./ 0,15 GeV/c?

0 T T T T T T T T T T
028 058 0,88 1,18

0

0 T T T T T
0,28 0,43 0,58

0,27 0,50 0,72 0,95

M . (MaB/c?) M . (MaB/c?) M m*z (FaBlc?)

P, (MB/c) | M n*n-(MaB/c?) | T, ., (MaB/c?) Fpe3_(MaBlc2) S.D.
) 2,23 414 % 7 20%7,5 18 5,3

P OH - pacyéTbl No
3,83 404 + 4 15+3 13 5,2

OPER-mogenu

5,20 408 * 4 15+ 4 13 7.1
5,20 747 %+ 6 51+ 16 45 8,6
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e Peakuus np — pp mmm 1 e Peakuusi np — np ' m mr [
npun P,=5.20 N3B/c npun P,=5.20 N3B/c
Kombunauns r m 1=2 Kom6uHaums At 1=5/2, 1,=15/2
300
3007
- ©
§ 200 %; B
§ 2 200
= S -
= =
5 5
o1 100 T 100
0 G_
Moo + M GeV/c*?
A: 1174 MaBIc* S M, < 1254 MaB/C
0ea=(3932£3) MaB/c® M,=1441 MaB/c? M,=1515 MaB/c?
=(1115) MaB/c” =7 MaB/c* I,=7 MaB/c”
0,.,=(13+3) MK6 0,=(6, 0£1,6) Mk6  0,=(2, 0+1,3) MKG
doOH - NoNMHOMManbLHas KpuBasi dooH - nepudpepunyecknin pasoBblit 0OOLEM
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8. 3aknr4yeHune

e PoxpaeHue T-Me30HOB B Np-B3auMOAEUCTBUAX obecneymBaeTcs BO3OyXAeHMEM U
pacnagom A-and N'- pe3oHaHcoB (gaHHbie PWA u GIM).

e bBbonblwasa nepncgpepnyIHOCTL BTOPUYHLIX aApPOHOB NPMBOAMUT K naee
ucnosib3oBaHMsA o6MeHHbIX moaernewu (1, P v ap. obmeHoOB).

e OPER - Mogenb no3BonsieT Nosly4YnTb Xopoluee onucaHme XxapakTepucTuk
poxaeHusa oT 2 Ao 6 TT-Me30HOB B hp- B3aMMOAENCTBUSX.
Mpu manbix aHeprusx ( P, < 3 NB/c) Heob6xoaMMO NpMHUMaTbL BO BHUMaHUe
MU Apyrov mexaHusm peakuuu (takon kak OBE-mopenb).

e Co6bITus peakuum np — A~ A" 6bINY BbigeneHbl C NOMOLLbI METOAUKN, OTIINYHOM
OT BbIPe3KM NO Maccam PTr* U NI - KOMOMHaUUN.
OnpeneneHbl ceyeHnst peakumm np — A~ A" 1 BbluMCNEHbI 3N€MEHTbI MaTpULibl
CMMUHOBOW NJIOTHOCTU |pij| obGpa3yrouwerocs A-pesoHaHca.
Pe3ynbTaTbl HAXOAATCA B XOpoOLUeM corfacum ¢ MUPOBbIMU AaHHbLIM
NMokasaHo, YTO yaoBneTBOpUTESiIbHOE OnucaHue CNMHOBLIX addeKkToB
MOXeT ObITb MOJSTy4YEeHO NpU y4€TEe MexaHu3ma oobmMeHa p-Me30HOM.

y [17.18]

e [lna noarBepXxaeHUA HaGNOAEHNA 3K30TUYECKUX COCTOAHUU COCTOHUM
B TITT-KOMOMHauumsX (B T.4.c 1=2) n Amr-kom6uHauumsax (c 1=5/2) Heobxoanmo
MaKCUManbHO YMEHbLUUTb BKIag poHa.
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NMpunoxeHus

Various modifications of the one pion exchange models (OPE) are
used to describe the experimental data of the inelastic NN-, NbarN- and

TTN-interactions. At that parameters of these models are different for various
processes and even for concrete reactions at various energies.

Various models differ also in respect of the reggeization of TT-meson: at times
an exchange by elementary m-meson Mis used at other times - by reggeized
m-meson 2. The models of Regge pole exchange ¥# are based on the method
of complex momenta and consider an exchange in t-channel by a virtual
state R that has quantum numbers of particle (resonances) with variable spin and
is on some trajectory a,(f) named Regge trajectory.

The most developed and detailed model of reggeized 1T -meson exchange
is the model suggested in ITEP Pl. The advantages of this model are:

small number of free parameters (3 in our case),

wide region of the described energies (2 + 200 GeV),

calculated values are automatically normalized to the reaction cross-section.



Amplitude of binary and quasi-binary processes a+b —c +d !

a Iooll) c
> >
R Sm (1)
> >
b 9% (1) d

U:R(t)
T 1) = 18750 (1) () (mm) o (1)

where gR_ (1), gR,,(t) — vertex functions
o (t) - Regge trajectory
o + exp(—imag(t))
sin [mj,; R (f)] - signature factor with signature
o=(-1) forinterger | (bosons)
o =(-1)** for interger | (fermions)

nr(t) = —



Reaction NN— NN P

B (Q,) { p(a)

> "‘"‘*-..:}Sﬂ
| “~~mik )
| ##_.?_-—"""# ﬂ2(k2)

> . S,

PT (QT) 1:2
P,(a,)
U FQQ(S? t? 51, 82) down

A’JQZ = TWEI%TTN (t _ m?) TTTN—}?TN

2 27ax(t)
204 a2 S R K
S0 51 S2

S=(Q,+Q,)*

S,=(q,+k,) 2

S,=(q,+k,)?

t,=(Q,-q,)*

t,=(Q,+q,)*

t =(Q,-q,-k,;)?
=(Q,-q,-k,)

at small|t| — n(t) ~1/(t—m2")

K*,= k? +m’ -c(t-m° ) (C=0.08)
a_(t)- Regge trajectory



For quasi two-body reactions like a+b —c¢+d
mN — N*(4*) - A 1,
— N*(A*) —>Np,
— N*(A*) > N g,
— N*(A4%) = N7y T,

one can write

2

1 2m 5

= o Aide| T | Ay 3" wdPS
{ESEH)[?SHI}(F)E‘ e | T | Joha>|

1
where {}hd;’h,:|T|)L{;}ka :}=EZ Qj—l—]. {)td;’h |T|}Ilb}|l. ?.?E i(A— J-“Pdi { )
]

A=A_- A, u=A_- A, — helicity variables, d J au(0) — rotation matrixes.
The polarization components of the particles ¢ and d from the reaction a+b — ¢ +d is suiteable
to express through the elements of the spin density matrix (for example, for particle d):

pi_m,: Yo <A | T M >" <mA | T I WA, >
"I'IV AcApA
bAag
where N = ¥ |“: mA, | i | AbAg }|2 normalization factor for Spp=1.

mlcr}l [',u:'ia_



Appendix: Parametrization of MmN — mm N reactions
Within the framework of Generalized Isobar Model (GIM)
[D.J. Herndon et al. PR D11, 3165 (1975); D.M.Manley and E.M. Saleski, PR D45, 4002 (1992) ]

mN—mmN reactions are described as quasi-two body ones:
mN — N*(A*) - A,
— N*(A*) - Np,
— N*(A*) - N&, ¢ -S-wave of rmr scattering with 1=0
— N*A%) > N'y4qo 17,

A— Nrm,
with the consequent p—MmIT,
decays : E-MTIT,

N 1440— NTT.

N*(1440) P11 D*(1600) P33
The parameters N*(1520) D13 D*(1620) S31
of the following N*(1675) D15 D*(1700) D33 The spin and
resonances N*(1680) F15 D*(1900) S31 isospin relations
(*** and ***) N*(1720) P13 D*(1905) F35 were taken
were taken N*(2000) F15 D*(1910) P31 account
from RPP N*(2080) D13 D*(1920) P33

N*(2190)sGiHpp xx Dubnal*(@BHAP33 10



For quasi two-body reactions like a+b —c¢+d
mN — N*(4*) - A 1,
— N*(A*) —>Np,
— N*(A*) > N g,

— N*(A4%) = N7y T,

one can write

2
]. Qﬂ_ 2
= o Aide| T | Ay 3" wdPS

{ESEH)[?SHIJ(F)E‘ e | T | Joha>|

Wh‘{i}\d-:"l.-:|T|)‘h}'la:}_ Zﬂj+liiid}u Ty Apha > X749 & (9)
7

A=A - Ab, [.I_A A —hehclty Varlables dJ (9) — rotation matrixes.
~d 1is suiteable

The polarizatic
= Zf::m’}.|T|kb}.:>f:m)\|T|)\b)\::

to express thro fmr = V
. AcAbAg

N= Y |<mA|T]| N>
mMAcAbAa

where normalization factor for Spp=1.
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Example:

mT+N—->N* o A+mT—>(N+m+1T

2% 2

<M |T|Iw>=cC2 " d?,, 5, (9) x R;

1 3
au,i,_,x,:._ 1[!,2, X

R, is taken in Breight-Wigner form

Then it is easy to get the angular distribution of A (in CMS):

do(s,t)

"~ (14 2005%0)| Ryf* = (1+ 205" ) BW(y/5, Mg, ')

If particle d is unstable: d — a+B (d —> A+ m)
then in the rest system of the particle d (d — A+ m)

Wa (9, p) = {,0335111 9+ 3p11(1—|—3cc:-s"‘t9)
—ﬁREF)S_l sin? 9 cos 2 — Tgﬂﬁﬂm sin 21} cos }

is the normalized angular distribution of the decay products.



¢ [mb]

Comparison with experimental data

15

Tp—onn T

...........

—
—
-

—
— e,

llated us

ISHEPP XX Dubna

¢ [mb]

6

Okt 4-9, 2010



Some distributions of the reaction 7 p — n " m were calculated at various energies

to study a quality of the application of GIM :

T p—nn'n Vs=1.639GeV (T _ =0.812 GeV)
Euu B B B B B 4““ - - o o o
; Y ; ; :
- o — 250
s S 300 e |
> % % 200 |
™ 0] 3 :
wn S00 w - -
— oy -
S S 200 5 150 |
2 200 2 = i
[ 4 & 100
: 100 g 100 s |
> > [
L w ﬁ 50 :
ok 0 0 I
500 500 p . : : 500
400 400 400
- - - -
e 300 e 300 f e 300 F
W W - 7]
= £ [ £ :
E 200 E 200 E 200 }

100 100 100 E
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> 2. OPER-model for reaction np — npm*m

T T
n—> T/;'/ n n—s |/Z/ n n—s /P
I I Interference between diagrams
Ty n"i' (a,b and c) is negligible
| ! atP > 3.0 GeV/c
P——3 P P l\>\|o P> " i
a) - b) - C) -
,— N p
n n_>_T/
T ;rc'\? T
< . *k - The «hanged» diagrams (d and e)
p 4,_.\\ _>_¢\\ are important only at P, > 10 GeV/c
Fig.1

Regge trajectory of m-meson: a_(t)= o('"(t—m2 ) with a' _=0.7
The data nf alactic 7rN_.7rN _\naro takan frem PWA [71

Toff _ Q(Siwtiﬂt) on
and aN—aN — Q(Si, ti; m?r) aN—rN
__2mg
factor ¢ in K2i was taken in the form N ‘/_ 2my

HADES IPN Orsay May 22-24, 2018



But the diagrams shown in Fig.1 are insufficient to describe totally the characteristics of the
reaction np — npmr* 1. It is necessary to take into account the diagrams of the following type:

n > O\i\n n > ® > n
Tl:+

Fig. 2
— / FIS
the matrix element for which is written Mz = GU(QN)’}BU(QN) (t —

2) TWN—WWTN
in the form like in ! :

T

where T

mN—mmN

- off mass shell amplitudes of inelastic mN—mmN scattering [from GIM]

R (tm?) [ _g2_]2=(®
50 SN#anw

F13:€

and -formfactor

HADES IPN Orsay May 22-24,2018



An important detail in determination of value k* in formfactor Fis
The reaction mN—mmrN is in fact the sum of separate 2-particles channels (see Appendix):

mN — N*(A*) — A m,
— N*(A*) - Np,
— N*(A*) - N ¢,
— N*A*) - N, 1T,

Therefore there are 4 formfactors:

Fi,;p for N — A with K= kznl+m2”—c (t_mzn) and

€= Vs—2my
F.s for mN — Np with K= kzpl+m2p—c(t—m2p) and \/_m
s—2mn
F.,, for N — Ne with k*= k*_ +m’ -c(t-m’)) and (= __me
- \/E—Q'm,\r
* . L2 2 2
F..y for IN — N with k¥’= k*  +m® -c(t-m’ ) and o — \/ETQHmN

This choice of the formfactor provides the explanation for the absence of the clear signal of p-meson
production in the effective masses of i — combinations from NN—NNmT reactions due

to the suppression by a considerably larger value of k* in formfactor F.s

HADES IPN Orsay May 22-24, 2018



¥

and N, .. -resonances make also sizeable con

1680

np—pp1r. Therefore it is necessary to take intc T P/’/
for the reaction n p —n pmr*m~ that are describ: " .’N\
diagrams in Fig.2 with the replacement of m-nr
exchange of vacuum pole (pomeron) The matr > :

p(Q,) (T

of pomeron exchange is written in following for

FE(S_-"\.HWW IL1 3 ti’)

T, = G (Q)15u(Qo) T (S s ) &

t
n 1
It was shown in ! that the processes of diffr: Q) //

i

where u(Qi)5u(Qj) - vertex functions,

F - formfactors in the form taken from [1],
T, - o shell amplitude of elastic -scattering

HADES IPN Orsay May 22-24, 2018

ty — m2 ty — m2
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